Abstract-Although technology can positively affect learning process, learning technology like Adaptive Mobile Learning (ALM) for assessment still poses two main problems in terms of its tests session value and the possibility of the test being taken repeatedly by learners. This study proposes the use of Simple Additive weighting method (SAW) to improve AML systems by using tree criteria, such as: test session, learning session number and learning intensity. These criteria to enable the learning process according to their level of competence. A model of AML system is then drafted by applying the SAW Method with the infusion of the tree criteria based on Bloom's Taxonomy. It is strongly recommended that a research in near future 1) should be conducted to develop AML system using SAW method for optimizing the learning assessment on AML system and 2) can add an assessment rubric based on Blooms Taxonomy Model.
I. INTRODUCTION
Conventionally, the learning process is done face to face between teachers with learners in the classroom. Teachers have a very important role in determining the quantity and quality of the implementation study. Therefore, teachers must think and plan carefully to improve learning opportunities for learners and improve the quality of teaching. Today, technology has become a critical requirement in the learning process, both as a medium of learning or learning resource. It is marked with a number of functions on a mobile device. This became the beginning of the evolution of mobile devices, in this case is characterized by the emergence of smart phone technology. Smartphone technology is a new class of mobile device that can facilitate access and data processing computing power [1] . The rapidly increasing development of mobile technology and communication enables the learning process to be conducted beyond the classrooms during school hours. With mobile technology and communication, teaching and learning process can be conducted anywhere and anytime.
In the learning process, each learner has different cognitive abilities Dzaki [2] . This problem can be overcome by using adaptive learning system. [3, 4, 5, 6, 7] . According the research conducted by Wirawan and Santo [5] the use of Adaptive Mobile Learning (AML) in Information Systems courses can be prepared in accordance with the ability of students with a pre-test and test session. AML can be used as an alternative media (supplement) in information systems courses. Student responses on the use of AML for information systems are very positive, where 67.7% are in very positive and 32.3% are on the positive.
However, AML has two disadvantages. First of all, the assessment process uses only the test session value, while according to Bloom's taxonomy, the assessment of learning outcomes should include three aspects, namely a) Cognitive, b) Psychomotor, c) Affective. Secondly, each learner can perform repeatedly a test session, so that the students who get a score of 90 for several times the test session is considered equal to learners who obtain a score of 90 for just one test session. This will not reflect students' learning outcome fairly for students taking the session once compared to those who take it several times. These assessment issues can be handled using Simple Additive weighting method (SAW). These problems can be handled using Simple Additive weighting method (SAW) [8, 9, 10] . SAW is a method of artificial intelligence that can be used in the decision-making process based on the determination of the weight values for each attribute and continued with the process of assessment the best alternative selecting from a number of the best alternative [11] . The present study will develop an ALM model with SAW to accommodate the infusion of Bloom's Taxonomy to improve the effectiveness of ALM for assessing learner's learning outcomes.
II. LITERATURE REVIEW
The present section will present a review of the literature that deals with the educational aspects that become concerns this research.
A. Multi-Attribute Decision Making (MADM)
MADM refers to screening, prioritizing, ranking, or selecting a set of alternatives usually under independent, incommensurate or conflicting attributes [11] . A MADM problem can be concisely expressed in the matrix format as shown below: 
Where A1, A2 ,...,An are feasible alternatives, C1, C2,...,Cn are attributes (criteria), x ij is the performance rating of i-th alternative with respect to j attribute, and w j is a weight (significance) of j attribute.
In a typical MADM evaluation, attributes can be classified into two main categories: cost attributes and benefit attributes. In the case of benefit attributes, the higher score is assigned to the alternative which performance rating is higher, i.e., preferable is a maximum of j attribute. In contrast to the previous, in the case of cost attributes, higher score is assigned to the alternative which performance rating is lower, i.e., the minimum of j attribute is preferable.
There are three approaches to find the value of weight an attribute, namely subjective approach, objective approach and integration approach. Each approach has advantages and disadvantages. On the subjective approach, weighting value is determined based on decision makers, so some of the factors in the process of rank alternative can be determined freely. On the objective approach, value of weight calculated mathematically, so ignore subjective from the decision makers.
B. Simple Additive Weighting Method (SAW)
The basic concept of SAW method is to find the sum of the weighted performance rating for each alternative on all attributes [11] . SAW method requires a process of normalizing the decision matrix (X) to a scale that can be magnified compared with all the ratings of existing alternatives.
If Xij is an attribute cost (5) If Xij is an attribute benefit
Where is the normalized performance rating of alternative on attributes ; i = 1,2, ..., m and j = 1,2, ..., n. Preference value for each alternative ( ) is given as: (6) Larger value indicates that the alternative is selected. SAW method also known as scoring method is one of the best and simplest types of multiple attribute decision-making method. The basic logic of the SAW method is to obtain a weighted sum of performance ratings of each alternative over all attributes. The stepwise procedure is given below: a 2 , a 3 , ..., a n ) be a set on alternatives. c 2 , c 3 , . ..., cn) be a set of criteria.
1.
Step 1: Construct the decision matrix:
Where dij is the rating of alternative Ai with respect to criterion Ci. 2.
Step 2: Construct the normalized decision matrix.
For beneficial attribute (criteria of benefit):
For non-beneficial attribute (criteria of cost):
Step 3: Construct weigthed normalized decision matrix .
4.
Step 4: Calculate the score of each alternative.
.
5.
Step 5: Select the best alternative.
Where BA saw is Best Alternative in Simple Additive Weighting (SAW) method and S i is matrix score.
C. Adaptive Mobile Learning
The functional design of the AML learning in previous research that will be studied in this research can be shown clearly in Figure 1 .
There are four stages on the learning process of AML: (1) Perform a pre-test to learners prior to learning chapter (courses), students will receive pre-test with the following provisions. The purpose of the pre-test is to determine the ability of early learners. After the pre-test, the system will give a chapter that can be accessed in accordance with the level of understanding of learners. Some possible after pre-tests can be conducted: (1) [5, 7] For taking a chapter, there are two conditions in taking the matter: (1) The conditions in which the students are free to choose the material. (2) The conditions in which learners must take the matter determined by the system. This happens because there is a chapter that did not pass the pre-test.
After the learning process, students were asked by system to take a test session. All provisions for the provisions of the test session are as follows: (1) There are several possibilities in this test session: (1) If students do not pass the test session, students will repeat the learning process for the chapters that did not pass. Repetition of the learning process will be stored by the system as a learning session. (2) If students pass the test session, students can continue to the next chapter to the learning process end. If all the chapters have been completed, students can complete the learning process. In the test session, the value obtained by learners is only used to determine graduation. The learning process for each chapter is based on the minimum standards set by lecturer. However, every learner can perform repeatedly a test session, so that the students who get a score of 90 for several times the test session is considered equal to learners who obtain a score of 90 for just one test session. The pretest user interface developed in AML is shown in Figure 4 . Interface pretest is used to measure the initial capabilities of learners. There are several provisions in the pre-test processes such as. (1) The questions are presented is the early material of each chapter. (2) The teacher can determine the number or type of questions selected for the pre-test. (3) The results passed or not are determined by the percentage of the number of chapters of the correct answers to the questions in each chapter, where the teacher determines the percentage of pass for each chapter. Figure 4 is used to display the chapter material that not passes from the pretest. If chapter materials are passes, students can freely access the material. While the chapter material that has not yet passed, access to the materials will be determined by the system according to the level of the chapter material. After all the learning process is done by learners, then the next process is test session in Figure 5 . 
D. Blooms Taxonomy Model
In 1950 Benjamin Bloom developed a learning taxonomy, which was then known as a Bloom's taxonomy. Taxonomy itself is defined as a classification device of learner's cognitive process, which is involved in learning objective [12, 13, 14] . Bloom classified learning process into three-psychology domain i.e.: cognitive, affective, and psychomotor. Cognitive aspect is oriented thinking skills that include intellectual ability that is simpler, which remember, to the ability to solve problems that require students to join the new and incorporating some ideas, ideas, methods or procedures studied to solve the problem. Cognitive skill of learners in learning process divides into six different categories namely: knowledge (C1), comprehension (C2), application (C3), analysis (C4), synthesis (C5), and evaluation (C6). Each category is stated using noun word (Fig. 6 ). Affective domain is associated with the realm of attitudes and values. Affective includes character behaviors such as feelings, interests, attitudes, emotions, and values. Some experts say that a person's attitude can be foreseen amendments when someone has high-level cognitive powers. The characteristics of affective learning outcomes will look at learners in a variety of behaviors.
Psychomotor is the domain-related skills (skills) tau's ability to act after someone receives a specific learning experience. Psychomotor learning outcomes are actually a continuation of the cognitive learning (understanding something) and affective learning outcomes (the new look in the form of tendencies to behave). Results of learning skills (psychomotor) can be measured by: (1) direct observation and assessment of the behavior of learners during practice learning takes place, (2) after the following study, by way of giving tests to students to measure knowledge, skills, and attitudes, (3) sometime after the study was completed and later in the work environment. [15, 16, 17] . There are five important traits that can be used for student affective assessment, namely attitude, interest, self-concept, value, and moral [18] .
III. NEW CONCEPT FOR THE ASSESSMENT PROCESS USING ADDITIVE WEIGHTING ON ADAPTIVE MOBILE LEARNING
A. New Concept using SAW Method in AML In this study, only two of the three taxonomy blooms used, including: cognitive and affective.
1. The cognitive aspects of the learners will be measured through the criteria of the results of the test session and the learning session number. 2. The affective aspect of learners will be measured through the learning intensity.
Based on AML, learning process is conducted in several additional phases ranking process by using SAW method. Following the addition of the steps proposed in this paper looks at the blue rectangular blocks. 
B. Calculation of Assessment using SAW Method
The SAW method is used to determine the final value of the learner's test and then perform a rating based on the value of the SAW method. The criteria used in determining the rankings are: 1) the value of the test session (benefit criteria), 2) the learning session (cost criteria) and 3) Learning intensity (cost). The value of the test session is obtained from the test of the learner after the learning of each chapter is completed. The standards of these criteria can be tailored from each chapter. The value of the learning session criteria is obtained from learners who repeat the test session. This is because the value of the test session obtained does not meet the standards set by each chapter. The lower of the learning session, then the faster of the learner's level to understand the chapter of the material. However, if the high value of the learning session is low, then the learner will take longer to understand the chapter material. Learning intensity value is derived from the amount of time that the learner uses in learning the material each chapter. The less time spent, the higher the motivation to learn the learners. Vice versa, the lower the motivation to learn learners. Here is an example of the data used in the calculation method in SAW (Simple Additive Weighting). Here are the steps of SAW calculation method:
1. Problem formulation Suppose there are 10 learners who have test session values, learning session and learning intensity. The following sample data is used. 2. Determining the weight value preferences In granting the weights, lecturers of the course can decide for themselves the value of the weight of each criterion. In this example, use the weight 1 for the learning session, the test session is 10 and the learning intensity is 1. 3. Determining the maximum value for limit alternative.
At this stage, the determination of the limit values (maximum or minimum) of the test session value, learning session and learning intensity. Value of 100 for the test session, 1 for the learning session and minimum values from all learning intensity of learners. 4. Make a decision matrix (X) formed from the rating table matches on each criterion. A1  80  2  10  A2  78  1  15  A3  98  1  20  A4  84  3  35  A5  79  2  45  A6  99  3  50  A7  97  1  25  A8  76  2  40  A9  75  3  30  A10  88  2  10  Max  100  1  10 5. Make a decision matrix (X) and Normalizing the decision matrix with alternative normalization Ai on performance Cj. 6. The final result of the preference value (Vi) obtained from the sum of the rows of the matrix multiplication result element normalized (R) with a weight of preferences (W).
